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(57) Abstract: It is intended to provide a method of differentiating/inducing bone marrow interstitial cells into nerve cells and 
skeleton muscle cells by transferring a Notch gene. Namely, a method of differentiating/inducing bone marrow interstitial cells into 
nerve cells or skeleton muscle cells in vitro which comprises transferring a Notch gene and/or a Notch signaling-associated gene into 
the above cells, wherein the differentiated/induced cells finally produced are obtained as the results of the cell division of the bone 
marrow interstitial cells having the Notch gene and/or the Notch signaling-associated gene transferred thereinto. It is also intended 
to provide a method of further differentiating/inducing the differentiated/induced cells as described above into dopaminergic neurons 
and acetylcholinergic neurons. Moreover, it is intended to provide a method of treating a neurodegenerative or myodegenerative 
disease using the nerve precursor cells, nerve cells or skeleton muscle cells produced by the above methods. 
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ft LfcfcJfitfD e 1 t a iV^5 !) # V Kfc*3lU ^©JH 5 ©M 
7)SD e 1 t a ©§^#1?&5N o t chBSU * *L b # ft tt 
BSfc: & £> ftV^ (No t chV^t!)y^) o i © D e 1 ta-No 

Chitnis, A., Henrique, D. , Lewis, J., Ish-Horowicz , D. , Kint 

ner, C. : Nature, 375, 761-766 (1995) £ # J$ © £ t ) „ 
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«9 5rfioTVN3 £ fc, "Tfc:b*>, Notch riBUftAHA^ & U # V 
K*!)&*r£tt3 Mashl, Mathl, -^ — ntf-is (N 
eurogenin) bHLH (bas ic hel 

ix-loop-hel ix) Sl#ft#ftB^£P£^-r3HE S 1 

^HES 5 ©3§3l£ff#-f 5 - £ ± g$^#fflfl& £ PI CHfI©*iJ& 

^©#ft£MJ-f5 k^z. fcftTV^ UUj^ ABUSI^ 

Vol.18, No. 9, 1301-1306 (1999) £ © £ t ) 0 

No t c h © jiffl 8S ft ft & tt # T © * 5 K: # *. 5> ft T V<> S , No t 
c h tt, S-f PgEM©^®fc#£-r5 MVF (Delta, S 
errate, Jagged) £ o T ^ttft $ ft 5 £•£©«!*! 
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IrLTtrtt'RBP-J k DNAfe^? 9 hfe&Wt: 
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jfiI^Vol.18, No. 9, 1301-1306 (1999) Sr # J$ © r t ) , RBP- 
J K%<Dh<Dtt.. DNA fc#S-frLrft^taiffili-5 V :/ ^ * f- - X? 
, Notch ^S^ISttO t t tCtt#ft«lJB?-C£>5 H ESI 5t& 
^©l/n^-^-tete^LT-tOl&m&ftiJiiPLT^Stf*, RBP- 
JsiNotch (DUM Ft >f £7£J5fc1"S ^ - 

^^IIIHES 1 atfi-? Ote^SrSttft-t 5 (jarriault S, et a 
1: Nature (1995) 377: 355-358, Kageyama R, et al: Curr Opin 
Genet Dev (1997) 7: 659-665, £tf!2Hj£>, flHj&I^Vol. 18, No. 
9, 1301-1306 (1999)£^jj|Oi i ). ^ <D $f , HE S 1 <D%^ 

mmzh, $ 6teHE s i fcj: »?^'fk^«na§H5, -r&frt>, n 
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(«£UUe>, frJfil^Vol. 18, No. 9, 1301-1306 (1999) 5: # fig <D £ i 
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Sa^fbtt^^T' fc5iH5bA i ctttV>5 (Tomita K, et al: 
Genes Dev (1999) 13: 1203-1210, StfJ^UJb, B X^Vol. 18, 
No. 9, 1301-1306 (1999)&#J&© £ i ), HES^Ifcf, 
fcV>N o t c hiHO#6, No t ch^-tJ) V >f 0£9 W<;V 
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iWStf^O'n^iit'feST yrosine-hydroxy 
lase(TH) % Vesicular acetylcholi 
ne transporter (VAChT),Neuropep 
tide Y(NPY), Substance P (SP) , Gl 
utamine ( G 1 u ) „ Calcitonin Gene R 
elated Pept ide (CGRP) s Vasoact iv 
e intestinal peptide (VIP) OftftfCft 

i4«, • tfimisintcftmmmo, gdn 

0 5 ft, #MWfcttoTafc • R*£*Lfc#«*fi©, GDN 

@6«, *B*WKftot^ft • »**ilfctt»llfiO» Neu 
rotrophin (NTs ; 2. 5S NGF) & 2D & 3 lltt ft 0 
, Vesicular Acetylcholine Trans 
porter Bltt^ (7tf;Vn 9yffltt = a-p • 

07tt, *l«!l(!:fto T4Mk; • ffim-£tl1tnmMM<D. Neu 
rotrophin (NTs ; 2. 5S NGF) BM&mwl&O 
, Vesicular Acetylcholine Trans 
porter fiftti* (7tf^a y Vffitt=a-P • 
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0 1 2 f4, lft:R#K:&tt$ftfclflfi#, ^ P Tj»fiT?ttft < , tt 

BHs-fK, )|l|t3*kft:1f'timftjMfl& (MS C) 
-To BHatt, 7 y h (MSC) ©FACS SBf * Srvf. IB 
Jfe {4 , CD29 (betal-integrin), CD90 (T 
hy-1) ,RD?CD5 4 (ICAM) SrSS^Lfca*, CD34 ( 
jfiL^HJJS-r-*-) , X()!CD116/c 

t5v-*-) lft4>ofe, HI 1 4 b , c 14, 7 V h 

MSC (b) i^ftlkhMSC (c) <&#*lSiB»fi6^K , T*fc3 
„ 0 1 4 d ~ f f4 , hFMSCCCD29 (d) , CD90 (e) 
, RtfCD 3 4 ( f ) ©*«»KM5$fe«J«T?fcS. MS C f4 , C 
D29£CD90fcH9 L T »ttt» o ^ , C D 3 4 fcH tt ttBl 
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SI 5a~hlt NICD (Notch intracellular domain) r- 7 

is* ytoisi^st, m 1 5 a tt, N I CD h 7> 

. ^c7 a * V a VttT ( V- V) tNI CDh7y^7i^->ayf ( 
l/-y2) 7 5/ h M S C It <5 Notch extracellular domain 

(E C D) t intracellular domain (I CD) ORT-PCR<Di 
*T?*>3. E CDtt^MMS C[CjoV>T^ffi$^5©T- > 
£*©|*)0t4N o t c h /5S|§3S$tlTV>S 0 6> , NIC 

Dhyy^y^tisB ECDtt^!>y-v¥al/-b$Jl, 
^ItNI CDftI^fcTy/-l^^^I/-F^fc. Hll 5b~ 
gtt, ##aa- (b, d, f) ? y hMSC, &tfN I CD h 7 
7 * * h (c, e, g) ?y hMSCKJ8ft5, GLAST (b, 
c ) , 3-PGDH (d, e ) , & n e s t i n (f, g ) KM 

■rsftfimaifc^MT?**. b, c , d, gfc&v^s 

0»m^!), e, f HJ5V^t8 0/imt'fc5, El 1 5 h tt , * & 
(MSC) , JtfNI CD F7VX7i^ FMSC 
(NICD) i:j8IU3-P GDHO/p^-^ffittW^? 
7ffeo, 3-PGDH<£>£:ft^2:^£ffr (Ml 965) m<Dm%& 
, NICD©h7yX7i^^3 yf ©7° p * -fSttfcjStt 5 
9-10 f&<D±#&5*Lfc ( P < 0 . 0 1), 
[El 1 6 te, ^t^HSf »3lte*5tt 5MA P - 2 a b + #ffll&^£> 

77i^ h £ ftfc 7 7 hMSCRHaVTfTfrftfcfct, MAP-2 
ab + ftlj&tt, &ffi*ft*a»ofc 0 3oC^|Bf (FSK+6F 
GF + CNTF) ©*Att, 9 6. 5 % OMMU^ (D^BM^fOM 
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a ~ c & , 7 y b M S C (a, b) > SO't FMSC (c) h ft 

mzfttcftmmi&<DMnmwM^n~?hz>o a^&v^T 

2 0 0 /imt'^!), b, c^*3VNT50/xm-e&5, EI 1 7 d ~ g 
t i ~k ft, £#B^#A^tf> (501©) 7^MSC (f, g 
, i , j, k) MSC, Stft hMSC (d, e ) *3 5 = ^ - 

MAP-2ab (d) £neurofilament-M(e)<0 
. hMSC(C*3VNT^t±i$tl/, ZVX 3 

-tubul in (f) iTuJ-l (g) *s 9 y h M S C »!l *5 V> 
T3&3&£;h,fe:. ^!)T"7-*-GFAP (i) , GalC (j) 
i04 (k) H*fLt, 9 y V k K b <D\,^~ftl<DM&hB.I&Lftfr 
ofc, d, e, f f^^tl 00 /imffe!), gtefcV^ 

60/imffet), i-kfc*5V»T10 0/iiin?$>5. 01 7hli, 
ttfijfBlfiOB r d-U7^U V ^^^-To MA P - 2 a b Ws'&ffim 
(Alexa Fluor 48 8#flL M&=*~- K) tt, B r d 
-U(Alexa Fluor 54 6 Sfea-K) 0 

i& * o . H 1 7 1 tt , MAP-2ab (1) 7 y h • f" V 7* 
;i/ i: G F A P (2) 7fhfy ^/KP i)xX?y • ? F^lf 

Tl/-^2ftjKyy-S (ponceau S) 3 0 M 

1MSC (M) ttMA P - 2 a b £ G F A P ©V^ ftfcJS^Lfc** 
ofc. ^i@f*At 5 (N) , MSCttMAP-2ab 

tttt * o *S , G F A P \Zm&<D**X*h<o tc 0 m (B) ft, M 
AP-2 a b iGFA POPftfcoV^tO#^f :/ • = ^Fp- 
017m~qlJ, 7 V hMS C H £ £ *t fc # ft *l JS 
(m) , Rtffc KMS Cft>&||i»3*bfc#&j|lllK! (n, p) <D'*y 
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f- • 9 7 ^^K»j**t?fc5. MMS C (o, p) KHstfcLT 
> mUHcX V 7 V hMS C (m) , &tft: KMS C (n) fJl&V^ 
, ZfoZti, 151 6 0 OpAHO OpAfe, %m k + IISfSMJlftK: 
ittPLfc. (n) ^SSVN-CiB® Lfc t MVE S C©tffiiWil?I 
£0 1 7 q fcmlTo 

mi%\*. ^M77hMSC (MSC) % NICDf7^^7 
xn-7^MSC (NICD) , SO'ttilil^yhMSC ( 
mm) fc&tt 5N e u r o D i G F A P OJtT'p ^-^-ftftS; 

Ml 9 a ~m&, ^'-^yyyi7? h • *t fr^OfcUffigZ 
^1", g|l 9 aft, 7'7 FMSCl:*5lt5*«Hf ©ift©KT 

I (GABA) ; 0 . 3±0. 1, Sk<gttH&frB'<7°^ K (V I 
P) ;0. 5±0. l,-fenh = y(Ser) ;2. 0 ±0 . 4, 
if * - h (Glu) ;2. 3 ± 0 . 7> f"7*^^yxP (SP 
) ; 2 . 4 ± 0 . 9, TH; 3. 9±0. 6, /MfeTt a JJ V 
• h7y^^-?- (VACht) ; 5 . 2 ± 2 . 4, # /V ^ h = 
^itfe^Mji^T 0 ^ K (CGRP) ; 5. 3 ± 0 . 8, = a - a 
7°f FY (NPY) ; 6. 1±1. 6. G DN F ©t©f 
J; 9 THRH4JW l& yx-v 5 ^ (41. 0±14. 1) * T? 

*IWfc±#Lfc (G-TH) . 019b, c tt, ^S^<OlAt 

kbMSCIi, k FMSCS, 7y fMS C t^i©^f tfc 

o THittiiteit g dn F^a^fcig &*>KHiJn ufc. 

b(Ci3V>-C100Mm'Cfe!9, c l:S3V^T 3 0 /tm-Cfc5 0 0 19 
d tt , 5yhMSCC*5tt5Nur r - 1 ©R T - P CR©g«l: 
*-To %mm*tZV omA&OMfa (N) KJfc&LT, Nu r r - 
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1 ©T V3ra V — fa G D N F ©t8!-§-^ fcfS* k ftfc ( 

Ng) „ 01 9 e», 7^MSCCfcMt5TH©^x7^y-^ 
hSr^t, THMtt, HS^IAIOMSC (N) M*5Vn 
Tli»-3fei)S, GDNFS^ftiftlo It (Ng) „ Mffitlt (A 

fes„ Bi9f«, 7^ms c zm^w^fem istcmm®^:** 

t^77-e$>5, MSCf ( A — A ) % N-MSCI (•-•) > 

StfG-MSCi (■-■) fcfctt 3 r^^e/^y >r yffi&®fe$Vr 

MIW^77t'l)5 ( * : 0 . 01<p<0. 05;**:p< 
0. 01) „ EI 1 9 g ~ k tt, G-MS C»Rl*5tt 5^*S« 101 
BKl&rtSI&JRttF^neurof i 1 ament-M (g) , T 
H (h) , DAT (i) , GFAP (j) , (k) <D$l& 

±t&T - Z - fcm-r Z> is ? 1- ^ , Alex 

a 5 4 6 9* f ^^) fc .3: •? bfc 0 ^Lfe7';F 

MSCt *#Jf£ G F P T*^!® Lfc 0 GFP-neurofila 
rent, GFP-TH, WGFP-DATOf ft#g, h . i 
K#^Xm%£fti£&s G F AP|fei:0 4 f& •& f£ & T H f£ £ 
*Lfcj&»o fc, ^-f4 50Mmt?&5. 0 19 1 (4, j||ii£#ft^©G 
FPll7-y hMSC (G-MSCP) <D-fcfc*7Flr 0 ? 4 T >f 

7Aii, «ffi©}$®£^-fo TH^gg-r s^^^M-fb^^*!!® 

^$tl5 0 ^-Ii5 0/imt*5, Bl 1 9 m tt , GDNFfelt h 

WiMJi&'fbM s c©#m©7 y h K&rt ZTtf^^y j yffi&m 

fe^/Tt^77t*fe5, 5 PE©7 v h^feO^m (¥*&lsHB0. 4 
4±0. 2) ®mfrb 4 JiW^^^I- 1 EE©? y h £ 
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VWfii&Mfcftm LTV^ £ £ftTV^N o t c h tfN o 

t ch'^ty y^fcfc* Sr^A1"5 r 4: J: *> T # ft M K *B IS & 

IS^iitt, No t c hitte^&tf N o t chi/^t 

y j/^BBaae^^jWfiw^fls • n^srMJ-rs 1 ^ 5 r t 

• Kc^^tb-CVNfc^OO, «T 3 i o K> No t c hst^ 

^&<>*N o t c h t/if-r y y^w»5ie^©^A^teo^'fk • R« 
©fctf><£>$ij$ il^^tS £ K: J: y> , Note hififSlJ'N 
otchV/t!) y^jtJtfc^tfS^A^ftfc&Ji&gft (Note 
h Jtfe^&tfN o t chV^t!) ^H&S4K-?#*AiS*lfc»IJI& 
KUfcttLfci&iaSnmfcV^ # 4Mb • ffiM-Z ti 5 Z> b^ 5 Z b \$£ < 
fM<0|^»T*fc5 i V^ o z. bX*hZ> 0 *MWK:j&»ifcS4Mfe • 
H *$VNT, Notch ftfc^ifttf N o t c h^^ty 

Mjiitte*©gA;&s#fiis«SH/i&©$&£ • $Mb& y ± > m-s r. i 

*m&W%tblt, Note h»fc^&tfN o t chV^t 

13 
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fry v b ^> ttttflSttfttcJ: 5*111 • l#IB*f^r;> fc£ 

m # in % w £ % & -r z k m o fc. 

K^tri fc, # || DQ fflHJg KIN o t c h itte^&tf N o t c 
lb tub V t htiX^ZMMft c AMP(Dl#KtFttI^lt 

r tiaot^ h t> «n«#R:j3VN'c#itnffinA«r#&iiiiA 
^ate • mm-rzz t Ku&gj Lit. tt&jntticttjift&MAP - 2 

, WmmMM (Neur o f i l ament) &1\ 
gfcSL • fc K^^7-^ (T 

yrosine-hydroxylase) , T-fe^/I'^yvMA 
cetyl chol ine) ^ Sa-n^/f FY (Neurop 
eptide Y^f-^^y^P (Substance P) 

1 < '>R©lfifij5 5 -T-f V^^V (5-AZ 

JjWHa^Oteife^jSi. 5 - t tfj^lftSttTl^S (Taylar'SM, Jones PA 
: ell 17: 771-779, 1979, RUm&Wi-, £W<Dm¥ 47(3): 18 
4-189, 1996£#jl©~£) o &*fes ±fd,<Dft&Mlfofc 

*5ft3 N o t c h Jtfi-T-RtfN otch^^t!) V States* © 
**A«r, ±IB 5 -rf^f (5-AZC) tea K: J: S Jtt * ^/u 

e^c^^A'flsfci s*3i«i«a 5 - i iao-ctisraiiii 

Jfi * y * y fc N o t chSt/No t c hV^tjy^BBi 

14 
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mxLx^fi^'wmmwmmt Hi:*§it (co-cui t u 

r e ) , * LT*«fc#fcH*&fc*5tfS-jR«j* h V H-h^TLh 
NotchS(J!Notch->^t!) y it M&l&fc? & 91 A $ fltcM 

/&t$j$:&f&*> ffiAlCttjlftft $*$»=y (m y o g e n i n) 
, My f SC^^femRNAl/^/K'i^Ufc. 

liarttNo t c hate^Xtf/XttN o t ch'>^t!J y^PM 

^^Ats:^^, r r-c, mi&&jKn b titcttfc - mm 

*tl1tMM#> ±SB<£N o t c h Jte-^Xl^/XtiN otch'^ 

(1) #tt*»e)#«M«iftjfi*¥*u, ^LTS*ft**ai^ 

(2) ±!BlfflJ&rt (-N o t c hatfc^Rtf/XttN o t c hi/ 
^ y y^MJtafi^Sr^AU, ^ITHl^ilT 

15 
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*38^ofl6o«»fcfevN-ctt, ftmmmmi&^-* glas 
t, 3 pgdh, Rxf* xt-is *&&i-&nmito&ni&&&&isti 

(1) #ttA»&#*WSt*JI&«r¥»U *UT*J|i»*afi«!# 

i6fcjliL»Sriln*.^#«J>t , 'Tf±IBttiia«r#*L ; 
( 2 ) ±|B*BteF'3fcN o t c h 3tfc^& /X ft N o t c h > 

( 3 ) f^H AMP±##ffittH|lJXH;t'f # }) y # A 

©Note h&fc + RXfi/XIZN o t ch'>^t!) y^IH^^ 
WIB^Jp«I^S5l^F«6tt>r-^/V^ (Eagle' s) 7^7r 
tttBNo t c h MUg^Xtf/XHtN o t chV^t!) y ^Miia 
tfJlB*^ y 7* (2) t (3) ©Mfc, lWrtBafc-T^SASiftfclB 

WBf-w^yjx^ AMP±#f^ffitt^Jx«^-r * y y * AMP t 

16 
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-t p 9 tt , 7 V y (Forskol in) tfcS^HK* 

^©^Ste, 0. 001nM-100|iM1?*5:i^*5 

o 

asic — Fibroblast growth factor ( 
bFGF) ) , llfWSHf (ci 1 iary neuro 
trophic factor (CNTF) ) , % tl b <DM& 

tWHBj»«S^flS^#fPfflttH-?©»*Ii, 0. 00 1ng/ml~ 
100(/g/ml-Cfc5rJ:^t'§o o 

-^!)y (fl-tubul in isotype 3) , StfTu 

(i) 'wm^h'wmmnmm^^.mv, *uT*ipftft*«# 

( 2 ) ± IB SBISrt KIN o t c hfcfi^Rtf /XH:N o t c h V 
( 3 ) t^!)^ AMP±##fflttIiXttt^ 2 V y # A 

> 

17 
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(4) TsT-y? (3) fc*3V>T# bftltwmnifc*, WftaH 

(5) VV Tft*»i0?- (Glial derived 
neurotrophic factor (GDNF) 

ttl, ^LT$ £>fc#« It, K-^°?V^»'I4=^ 
p i|B©Notch itfe^&tf /XftN o t c h 

o 

wia*^*:/ (4) a; j-?** ( 

Eagle' s ) TJlsy TigffiM'hi&%%MX*&Z> , 1 8 

itrta^T 1 ^^ (4) fcS8rt5jfiL»t±$rs/|&jiSjiiL»T?a>5r 

ftt^H ^AMPTtP^lt 7t;^^!i > (Forsko 
1 in) ItriB^^y^ (5) *5 it 5 

©*&r±, 0. 00 1nM~10 0pMT^5:H5t't5, 

Buia^x^7° (5) rub^s, ^yrft^ttgtss^Mca 

ft&fls£#fls/BttH-=Ptt, ^SttMiP^^^^fiS^ (basic 
— Fibroblast growth factor (bFGF 

18 
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) ) , Jk/h^ %z J$;ic 0-7- (platelet— derived 
growth factor-AA (PDGF-AA) ) , Xt^-t 

fflfexx y 7° (5) fcfclt*^y TSfcttftfcfcH*©'***, 
0. 001ng/ml~100/ig/mlt'fe5:H5t^ # * 
L < tt , lng/mNlOOng/mlT'fcS, 

frlB^^y:/ (5) fcfcttS, /y7ft*ttg*lHfMO* 
Jfe^ft4S^fflttH^©ig«, 0. 0 0 1 n g /m 1 ~ 1 0 0 m 
g/mlt*$)5iti5-C'§5 0 

5 y^it-a-n ft*, 

(2) ±iB#ffl]fet*lfcN o t c h Jtfe^&tf/XfSN otchJ/ 

(3) t^^y ^AMPi#f^fflttI^JXttt^^^A 

(4) *=ry7 (3) fc*5^T#&ftfctts*iii&«:, 

( 5 ) tt^fife^S^ (Nerve growth facto 
r) (NGF) , St/t'fHyMMPiMttl 

19 
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^^«Jtt=^-ny^ % ±|SONo t c hitfe^&tf /X&N o t 
c h S/^-*- y ^^MJgit^^^#A$^fe#M^WlB^#^lfe^^ 

!tffB*xs>^ (4) fckMtSMft&giMilim, -T-^* ( 
Eagle' s ) 7 Mft/hMigflfc"? £> 5 r £ #tt5„ 

£fc, mm*y-y? (4) ^fctfS jfo^ft* ^Mjfc?f-e&3 i £ 

lit^!l^AMP7tP/ii, 7^;M3!)y (Forsko 
1 in) T'fc5i^5tt5„ $ , tfrfE * r y :/ (5) *5 5 
f->T * y y V AMP ±#^ffitt^iJX«f-W H>^AMP7tP^ 
0. 001nM-100^M-?fe5:t^ft5, 
.tWHB^^y^ (5) KfcttS, #^/&ftH^^O$a)i&#te£# 
flstfttH^W:* &£ttttttl5**»J&j$ftB? ( b a s i c -r F i b r 
oblast growth factor (b FGF) ) , i/h 
tft^^SHf (platelet-derived growt 
h fac t o r-AA (PDGF-AA) ) , RtfZtl h <D%& 

M&^T-v? (5) icjsft z>ftmf&&m*<D&m&, o. 001 

©}|gn*, lng/mNlOOng/mlT'fcS, 

20 
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f^ffi14H^^>Sg«, 0. 0 0 1 n g/m 1 ~1 0 0 fi g / m 1 t' 

(1) itmfrbitmmnmffo£%-ML, ^vxmm^^m^ 

(2) ±i3igM(Cj&^/Mfc#J£«nU ^LT£ 
U ; 

( 3 ) NH*^ AMP±#^fflftllXttt^ # }) y # A 

(4) ±13Ml*lfc:No t c htgfStf/XftN o t c h *s 

(5) ±1B©*e-?#A*tbfciHB)fit, a^^^AW^^TVN 
( 6 ) AMP±##ffltt^^iJ3Z:«f--r # V y # A 

<£N o t c h fcfc^-Xtf /XttN o t chv'/t!) ^^11^51^^ 

tfriB»*ttfc (e a g 1 e * s) 7^77 
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ItrlBJK^ ^/WfcjUtt 5-rf'/f^y ( 5 - a z acy t i d i 
ne) t'3b§:H5fl, t©ISlt3 0 nmo 1 / l ~ 3 0 0 /i 
mo l/lf$)5rHK't5, 

ina*^?:/ (3) fc*3rj5^>r * y ^ ^ amp±#^^14^jx 

liNHs'MMPTtP^S, 7t;v^2]jy (Forsko 
1 i n ) T'fcS ^ t ^T*t 5 0 

fltrfE^x s>7" (3) fc*5ttS*>r * y y t AMP±#f^ffltt^JX 
lit'f S'^AMPTtP^OiStt, 0. 001nM~100 

(i m t? 5 £ i # -e t 5 , 

asic— Fibroblast growth factor ( 
b F G F) ) , jfiL/htt Aft/ftJtH-? (platelet-deri 
ved growth f a c t o r— AA (PDGF — AA) ) 
, ^V^Jjy(Heregulin), RXfZ tl h <D%te®fr h 
ZMfrbm&tlZ i £ ^©3&&tt, 0. OOlng/ml 

^100Mg/mlt»*iSi#T»#«. £ , ift.fBN o t c h « 

g^tl/XttN o t c h i/^?- y yyM&mteTvmxte. rt& 
KriB^Tyy (4) t (5) own:, wiaae^^^A^tifcjfte 

MSB^ryy (5) fcfcttS t^T * y v 9 AMP±#f^^tt^JX 
lif/fHyMMPTt^tt, 7t;^3i)y (Forsko 
1 i n) 

UE^f^ ( 5 ) Iu*3lt5t^ * y y t AMP±#^fflf££iJX 
ttt'f^JI y^AMPTfa^OjgglJ, 0. 001nM~100 

22 
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- £ £-a^> ± IB #i|S HUB *B ±BB*A, ME* 

x tea* %> , «na»***3js««$n5. 

JJy(/3-tubulin isotype 3) , St/Tu J- 

23 
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(D-tubul i n isotype 3) 

, xtfTuj-i &m^i'zmmfa%®&<7>tt!m#mmifo<otiimtf 

oA#©fc!fc/flESSi|flj8*©»ftR:*5Jt5, ^ ft W $ * © tt !3 K 

y v >mxhz> r ^ j&s-ct 5. 

#3SW fcfeVNTtt, »*Xtt£2R& 

oA#©i&*#ifcT?a>o"T\ ft*tt#2&*©lWrieTir?-A' = y y# 

S ft ft ft 5 n £ r r-c±Bttft»liao#ft«s, ± 

24 
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o 

M^©M£^v^ #, flg j» #m ft « © HQ jfi (c: # ft -e t 5 

t#ifeti-c^5. #«n9t«iiJ&». CD29 (jsi-^yx^y 

V) , CD90 (Thy-l),Rt>*CD54 (I CAM- 1 ) # 
Btt-Cfc5*S, CD 3 4 (JtJfiL^jftlje^-*-) , XtfCDl 1 b 

5 5, 

j itt\ *IH5ii:«5^fk'SI»^ia>), M IS iIiR^£># it 

sj&tt, 5 0%£ii, 0£ L < H: 7 5 %£A±, &£L<te8 0%^± 

I<(i95 %U±X* h S„ 

^ISMJNBS^, r#igfflfIS8JNHIBj ilt Note hfifc^S 

t>VXttN o t c h *s<f1r p y^KJISfc^ $A£&©'|f'f&IWg»l 

25 
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XmWMmtp. MB ^BMJ&i kit, ~ ^ - p ^ (neuro 

n) <Dztz^\,^ mn&&\ztt, mm#k 2iio^i (ffi$% 

fetnm) *®WLk tLTWtttttJJ - t u b u 1 in 
isotope 3 , &tfT u J - 1 iZtt1r5$LfckB.!&'t'2> 

fc£ > fni/y • k Kp^t^7-^ (TH;Tyros ine-h 
ydroxylase), /MS 7 "fe Tvl' a - h7VX#-*~ 
(Vesicular acetylcholine trans 
porter) , sa-p^^f KY (Neuropept ide 

Y) , -fr:/;* * V* P (SP;Substance P) 

i/fc*©£jgG>W«:ffiii>TV , >37;* hPf^f K tMf^ 

^7;^7^!)7 -mtt * * SC ( G 1 i a 1 
fibrillar acidic protein (GFAP) 
) r^Fpf^f h Ofg^T-fc 0, -tUT, 0 4 14, 1rV ^*fV 

26 
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irf-V (my o g e n i n) My f 5 £ Ofe^rfflffl H^©^^ 

f-fcafrflSlcafc • iftS^li, JifSMftKN o t c hate 
fS^/XSN o t c hi/^ty y ^Mitjtte^&SgA-f * 

hzmm^v&Mifcxtemmmf&x-hz z t \tm^x^tc t vxt 
, #fiiwMi!&£, seisin ttgjsxitti&Mi&cMHs: 

t> ft & r *ys r » t> * ik »!: i ^ icia* u ft v> * o 

^ M # , ±IBlBISJrtfcN o t c h ICTtf/XtiN o t c h 
«T©^WJia5, *m%W*£ £>fc#»IK: fit, 

|#7^ (W i s t e r U) ©fiit) WJ K IB US «: « B L # # 
t5» ^iftM i n i mum Essential Medium 

27 
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Alpha Eagle 

Modi ficat ion (S i gmaft, M4 5 2 6) IC2 0 
%<D ? ^JSJftjfiLfit (Biowhittakertfc, 1 4 - 5 0 1 F 
, Lot#61-1012) *Mz-tc-b<D%M^tc 0 

4ft*T^ft^*U, 8 0 - 9 0 %<D$k% ( c o n f 1 u e n c 
e ) tiLfeWT'NotchM^*^ ^(DmfcTZmALtc 
„ ihliPromegatt, p C I - n e oifLM^S^^^ 
(# E 1 8 4 1 ) OEcoRI-Xba Iv^f^P -s^Sflffi 
fc, 3. 1 kbONo t chjUS^FM^OEc oRI-Xba 
I WJt £if A VM.fr&x.tcbVX-h'otc. mXKti, L i p o f e 
ctAMINE2000 (GibcoBRL, 11668-027 

IAOS 0fCG418sulfate (GibcoBRL, 83 
- 5 0 2 7 ) «r 2 0 0 n g/m 1 Of Sttt LiAil!S©I^ ( 
se 1 ec t i on) £ 1 0 0 PeO ?r o fc 0 

mm%k& 9 0 Sr mtft Lfcfc, F o r s k o 1 i n e 5/z 

M(Calbiochem, 344273)., basic-Fib 
roblast growth factor lOng/ml ( 
Peprotech EC, LTD, 1 0 0 - 1 8 B ) , ci 1 i 
ary neurotrophic factor 50ng /m 
1 (R&D Systems, 557-NT) Sr^AD Lfc 0 

1 0 BSfcoT*Wfla«r»*fLfcKS*, IS 1 fc^"t* i 5 It^iffl 

5 1^ &T©tri;#, MAP-2 (Chemi con MAB364 
) , neurof i lament (Boehr inger Man 
nheim, 8 1 4 3 4 2), nest in (Bioproduc 
t s , BMS 4 3 5 3 ) fc*f L X Ws&EJfc £ ^ L tc 0 MAP - 2 t 

28 
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neurofilament ft 1 iHIW JJS <£K nest in fiWSftir 

tit, m 3 t^ti 5 fc> ttSfcit^SC, -a- $ If lif-efc 

^Tyrosine— hydroxylase (Chemicon 
AB 1 5 1) , Vesicular acetylcholin 
e transporter (Chemicon AB1578) 
.Neuropeptide Y (Peninsula Lab 
INC, RIN7172) , Substance P (Amers 
ham INC, RPN1572) m (Dftfc* ft^X Lfc t i 

fcttSMf*. <£WMJfe<£2. 9±0. 5%T*fcofc. £fc, m 

f^a y yf£»j'|4-^- * yCJHffe5V e s i c u 1 a r a 
cetylchol ine transporter tj^t LtSlS 

&WmMJfo<D 1 . 78+0. 75 

% t? *> o „ 

t5 0 ^pili, Minimum Essential Mediu 
m Eagle Alpha Modification (Sig 
matt, M4526) 1: 1 0 %©!) it fit (B i o w h i t t 

akerft, 1 4 - 5 0 1 F , Lot#61-1012) *fiQz.tc 
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i><DX'h<Q . $ £>i^ VV T&*Wm%mm* (Glial d e 
rived neurotrophic factor (GDNF 
;Peprotech EC LTD, human recomb 
inant GDNF, #450-10) 5 0 n g / m 1 , For 
skolin 5jtzM(Calbiochem, 344273), 
basic— Fibroblast growth factor 
lOng/ml (Peprotech EC, LTD, 100- 
18B), Platelet-derived growth f 
actor— AA 5 n g / m 1 (Peprotech EC L 
TD, 396-HB) £ L 1th © T? *> o £ . 

5K-/<$y^»tt = a-pytt, ^ttiBififc^tt, 17. 2 
±5. 1 % 3;-e$Jftfc±#L-fc (0 5 (Dify 7 ©£l!l#J&) , 0 4 
©?III^f±5l^ GDNF«!-£«K:, FlPCfll^fe^ 
5 9 y/*9«^v *yy • t 0*]£a**&K:±#Lfc 

o 

^ *gfJ6l4, Minimum Es sent i a 1 

Medium Alpha 

Modi f i cat ion (Sigma ft, M4526) (£10 
%©* ^Mjfcfjf (Biowhittakerft, 1 4 - 5 0 1 F 
, Lot#61-1012) SrflP x. & © T? § S> > W,M 

5:0-?- (Nerve growth factor) (2.5S 
NGF, Takara, # T002A) 5 0 n g /m 1 , For 
skolin 5tfM(Calbiochem, 344273), 
basic— Fibroblast growth factor 
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1 Ong/ml (Peprotech EC, LTD, 100- 
18B), Platelet-derived growth f 
actor— AA 5ng/ml (Peprotech EC L 
TD, 39 6-HB) Sr Ss#D L ft h <D t* h o ft . 

frfrZVkftK iD, Vesicular acetylchol 
ine transporter j# L T & It i~ 5 T -fe f- )V a y > 
f£tm~^-* ^te, £#&*ltefc*fL.T\ 2 0. 5±0. 0 5% 
^-CiiJ^{c±#Lfc (HI 7 <2^y 7 ©£{U#J&) o i6 0?<l:/7 
-f J; 5 {£, NGF (Neurotrophin (NTs)) 
fc, F I P Cf|t|6$ tlS ^^^JtVes icular a 
cetylchol ine transporter ©IJ^^IJ^ 

l&ftj v h (W i s t e rDOfii 5 HOSC*fflJfe L*g* 
t5, MSMi n iiuin Essential Medium 

Eagle Modification (Sigmalt, M45 
2 6 ) 1: 2 0 %©!) v'Jft j^JfiLft (Biowhitfakertt, 1 
4-501F, Lot#61-1012) *M <D * m^tt 0 

4f^4T»«fti»*L., 8 0 - 9 0 % <D*& Kit L ft J#^T? 5 — T 

^ f- i? y (5-Azacyt id ine) 5:3 /tmo 
*PL, 2 4 0#M^*Lfc o 

tOt, Forskol ine 5//M(Calbiochem 
, 344273), basic-Fibroblast grow 
th factor lOng/ml (Peprotech EC 
, LTD, 100-18B), Platelet-derived 

growth factor— AA 5ng/ml (Pepro 
tech EC LTD, 396-HB), Heregul in 
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2 0 0 ng/ml (R&D Systems, 396-HB)£ig 

Note hMft K^-f voaftf KifcrtS 
© i MfcsgA Lfc, 

sulfate (GibcoBRL, 8 

3 - 5 0 2 7 ) Sr 2 0 0 n g /m 1 ^«S"e^iP L#A«OiI^ 
(se lee t i on) SrlOHMffofc. 

ttfifttflSHf 1 0 0 %<DM%&W1W. hit®, ±|BJH5-=P©*A$ 

H (co — cul ture) L/c, 

3Bt£,Forskolin (Calbiochem, 3442 
7 3) 5 mM£« Lfco IfcB^fc, |R£tfjM6»L£i*®'l!'ftffiJll 
lfi#«jJfttK:tfmL (®8#^) , *LTgl$lft(clf#nL*:(® 9 

U*-«|&0fcl!::|8V^**£*lfc. mfc©«IJfi"CW:my o g e n i 
nSO^My f 5 OmRN A©J8&#R T - P C R fc*5V>TflfcI8$*l 

£#mLfc 0 9y h©KOl«l!l6-OHDA (6-hydrox 
ydopamine) £&A1~5 i i fc J: ot^*>y y^x/W 

( #!l X. {f % Svendsenk, Exp. Neurol. 137 
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: 376-388 (1996) ;Svensen&«Exp.. Ne 
urol. 148, 135-146 ( 1 9 9 7 )),: <D^t;V\Z. 

mil ©Tgicsti 5 fc, K — ^ 5. yf£tttt©St#£ft»ftfc t> 
, 9 aUKEIKfttf-g * , Xtt l ~ 2 m 5 # 

a-P^sfts, 5 >^]i&te£'fcLfca>&w^sfcfcfc, loa 

-y - 7 svjru y±y Y '/0f^y (gfp) £H £1" 5 Jte^ 

ttMSS^Neu r o f i 1 a m e n t ^Jt^Ht, K 
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Lfc^oT, ±IBG F P fc iitfti, ±IB*fefc ±5H6^1 

Jfc o r ta o fc o * 1t , f cii/y • t 

17. 2 ±5. 1 % 3; r iS5 S r £ # r t rt*l £ , ± 

mfcUfc x or, £ i: fc£ £ 

Lfc t>tf>£^-t- 0 01 3t, *Wfi©««r, *HII& * & IHI 1" 
tftfJfe^Ufc (Count er s t a i n) . W&r ^ $ ft 

o 
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W i s t a r y V h ©fI*^©MS COflli, *%m%b<D 
ft<D%$XfrW,Wt,£ftX^Z> (4) 0 tMfeCIlT, 
jgjitlftfcA^ *Jf&&$C (PT-2501, BioWhittaker, Walkersville , M 
aryland) £t>*fltJ*ft K^- UV7*-A K ■ a^ty F ££fP 

t HMS CttifcfclBflSftTV 1 ^ £ p fc^SILfc (3) 
„ *Hlfi«r, 1 0 %J!SJ£^> Jfc.it (FBS) mr^77-MEM 
(M-4526, Sigma, St Louis, Missouri) ^Trig^LfCo 
F A C S ftffi 

7y hMSCfciSV^tli, F I T C&ffl$ tlit-r 

C D 3 4 (Santa Cruz Biotechnology Inc. , Santa Cruz, Califor 
nia) , ££- CD54, CD90, S^CD 1 1 b / c A* 
^—£rC- CD 2 9 (Phar Mingen, San Diego, California) £ £ *b 

^fy^ra^-Mfc, t hMSCCfcV^ttt, 7>f3iM!)y ( 
phy c o e r y t h r i n) |S$nf:-7>)^tt-CD3 4, C 
D 2 9 , CD90, CD54, CDllc, Rtf v o n Wi 1 1 
e b r a n d B^&&ffl bfc 0 * % ttffl&s 7^i!)7!)y| 
»£*bfc£i;-^*;* I gGia 9 3fe£ SttS ^*cv^ 0 r 

-nWU iltCe 1 I Que s t77h!)i7^ix.fc 
FACScalibur (Becton Dickinson, Franklin Lakes, Ne 
w Jersey) _L X* ft #f L- tc „ 
7° g * 3 if 

Notch 1 (Of* y y ^ttWeinmaster et al (1991) 39{<1 
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^? 0 m-Notch 1 Ml&ft K7 4 I CD (7 5 /Wt 1 7 

0 3 & , tit 3' *!SiRSB^JT^5) , TM (T S 7 i? 

1 7 4 7 - 2 5 3 1 ) , M2 (2o©T^|A 1 a - A 1 a (1 
9 9 2 il 9 9 3 ) i^Glu-Phe ±0TM^ 
k^H$ftTV^) (NICD, TM, iR'O'M 2 fiDr. Masashi Ka 
waichifc J; VWz&Ztlft) (17, 34) , mN I C A3' (7 
^711 8 4 6 - 2 4 7 7 , Dr. Jeffery Nyefcl j; V) ftfc) 

(35) , RAMIC (7^ 1 1 7 0 3 - 1 9 6 9, Not It 
AccIII iUSIftiaDNICDcDNAi^lfc) , &1>*T 
ADIC (75712192-2531, Xholtlballft 
(UONICD cDNAA^fit) ©cDNAt pCI-ne 
o nt?Lfj%^?S^^ ^ — (Promega, Madison, Wisconsin) ftfcf- 
•f ? o ~-~yjf Lit, 3-PGDH (l:Ii:Ml 9 6 5 <£>pj#) © 
;l/i/7i7-f ' y — ^ — • 7*7 * 5 KteDr. Shigeki Furuyafc. 
£ £il (19) , Neuro D&Ming-Jer TsaUcl J: V) $|« $ fl ( 

4 0), tL-CGFAP/P^-^-ttCaleb E Finch ± «P JIW 
Jilfc (4 1) , MSC5:, lipofectamine 200 
0 (Invitrogen, Carlsbad, California) £rfflV , »T±|IB7 , :77. $ K 
SrTl^T h 7 * 9 h L, t ITHif ©i^l:toTG 4 1 

8 K£ V m$thtc 0 

^mm^^AtDtcftfc, N I CD$AMS COD- 7* yyjv^y 
h • Tj/^-Y - £, 10%FBS,5jiiM FSK (Calbiochem, 
La Jolla, California) , 1 0 ng/ml b FGF (Peprotech, Lon 
don, UK) , RXfl 0 ng/ml CNTF (R&D Systems, Minnea p 
olis, Minnesota) Irtf f5 7;V7 7- MEM^t*'f y^fa^- 
Kfc, GDNF&I©fcJ!)fc, 5 Ong/mlOGDNF (Pepr 
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otech) 1 0%FBSttT>77-MEMflStCS 

B r d -UJjg%#tt 

mmm^mA®; (SB!) In, Brd-U (10(iM) &±fEig 
^S^^in L, 2 4 B#Fs1ig^ Lfc 0 *ffl/fe£ P B S 4> 4 %/•< 

7*;PAT^ft KfiSU, MAP-2 a b tB r d-U©2l 
^ttttfcfTV^ ^©f , TOTO-3 (Molecular Probes) 

R T - P C R#ftf 

N A S V^RNA#||I (Promega) 

c DN A<D:££, M&ftfc$i§3!£*l-5 0 -T* V mRNA*^ 
<D*y?i-;i<fcm'3%lEMik Lfc, PCR&, Taq*^7-f ( 
Sigma) &;^T«2fi|ftft:/i3h3-/u&^TfTo*: 0 f-^T 
* y • /N°y ^ 9 4°C, 30^K©^tt, ^y-r^- 

LT 5 4 ~ 6 8°C, 1 ftm<DT V V ? , ^lT72'Cf 
3 5 f--T * fr$kX'h<Dlt 0 

mi-^^Mteftfct&MiStlX^Z (4) 0 G L A S TfC^fl-Sfit 
Dr. Masahiko Watanabefc £ !9 (18) , ^LT 3 

- P GDHfc^ftS t><^«, Dr. Shigeki Furuyafc ± ft 
( 1 9 ) o UT<D 1 ^^^«^H^(C^EAUfc : (n e s 

tin) ( 1:5 0 0, PhaMingen) , MA P-2ab (1:25 
0, Sigma) , = a -P7^7^F-M (neurof ilament-M) (1 
: 2 0 0, Chemicon, Temecula, California) , 3!g0-f-3.*-^ 
!)y (^-tubul in isotype 3) (1:400, 
Sigma) , TuJ-1 (1 : 100, Babco, Richmond, California 
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) , GFAP (1 : 1, DAKO, Carpinteria, California) , 0 4 
(1 : 2 0, Boehringer Mannheim, Germany) , C a 1 C ( 1 : 3 

0 , Chemican) % GABA (1 : 1000, Sigma) % ± * h = y 

- h 7 y 7. jK— 9 — (Serotonin transporter) ( 1 : 2 0 0, Che 
micon) , /hteTtf !) y • F7^^^ w ^ w (vesicular ace 
tylcholine transporter) (1 : 10 0, Chemicon) „ y* )V $ 5 y 

(Glutamine) (1:100, Chemicon) , ~ a — a ^< 7° 
f FY (Neuropeptide Y) (1:1000, Penins 
ula Laboratories Inc., Belmont, California) „ TH (1 : 2 0 
0, Chemicon) , VIP ( 1 : 5 0 0, Incstar, Stillwater, Min 
nesota) „ CGRP (1 : 1200, Amersham, Buckinghamshire, 

UK) „ S P ( 1 : 5 0 0 , Amersham) , DAT ( 1 : 2 0 0, Che 
micon) o jfiHJ|&& % Alexa Fluor 4 8 8XtJ5 4 6g 
^2^iHf^y^^^-hU, ^lt3!)ftTOTO-3 
tttm&ZnotCo #*tj&l'-«F-**, (Radians 2000, 

Bio-Rad, Hertfordshire, UK) T X' , i&S & Hit L 0 

Mf&%, »3t#©ifjj*#K:ttoT 1 ipofectamine 
2000 (Invitrogen) ?:fflV>T f 7 7 i ^ Mfc 
. hyyxy*? ^ a ya> 4 8 DO 21^5/7x7-1? • 

T ytJ ' *y b (Pr omega) SrfflV^F i r e f 1 y;^> 
7i7-fS|ta e n i 1 1 a;W>7i7-f Sttto^t, KB 
JISSr7yt/f Lfc, Fi r e f 1 y;^>7i7-flt Ren i 

1 1 a;i->7i7-f^«St57 , 7^; KlrtS^S - i t <fc 9 

■7a:**y'7*gyh#flr 

iMMflftlSrlflMU ^U5 0(tg©^n/^it 5% 
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RTfi 10%SDS*!)T^!) 5 K • ? ±X* M^foW} Lfc„ M 
AP-2 (1 : 500, Chemicon) , GFAP (1 : 500, Dako 
) , S^TH (1 : 1000, Chemicon) fctft M 1" 5 IftMt * T 

CEZ-2300 (Nihon Kohden, Tokyo, Japan) a? y 

^- * ^ y 7"i|iii^g&/Bv^T, mm ( 2 0 ~ 2 5*0 x-n-as Lfc 

0 JN*$r* pClamp 6. 0y7l>^i7 (Axon 

Instruments, Inc., Foster City,, California ) ^rfflV^TffJ^IL 
1t 0 ft # £ 5 kHz |£ 33 "C 7 -< 7V ^ ~- ft It 1 0 ~ 5 OkH 

ttl^tote^yh (* 7-7"^ &#7X, Narishige, Tokyo, Ja 
pan) Srffll^T, ±M V + ~ 9 7 V 7°IB« K & ^ X fi o ft. SI 

mum* 9 7 ^ssfD^Mi-sfctf), s span us (»mic«s 

^t) NaCl (15 0), K C 1 (4) , CaCl, ( 2 ) , M 
g C 1 2 ( 2 ) , 3>-^(l0),Hepes(10) (pH7 

. 4 NaOHiaS) «r£/>T*Vfc 0 ^l^yWlJ, (mM 
fc*3VNT) KC1 (130) , MgCl 2 (5) , EGTA (10 
) % & t>*H e p e s (10) ( K O H £ <9 pH 7 . 4) T? *> o fc 0 

^-^yyyi^7;i" ?y h ft ffr 

^©^x/U^^ffii-S^M^^Of^^ff-iB^^tbTVNS (4 5 
) 0 «||:fttf, /&#&£W i s t a r 7 y Y 2 5 0 - 3 0 

Og) th'JH'^^ |> * (4 Omg/kg, Jffifert 
) la^S^L, ^lT6-OHDA^$ (8 m g/0. 1%T;\> 
n;VfVi-4Itl7K4 ,j 1) ^fertMKfllKmrtfCffiit Lfc (A 
/ P = - 4 . 4mm ; L =7*V7^a i £> + 1 . 1 «m % V =«JBE^ - 
7 . 7 mm) o 
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#(0. 8m g /kg, at) ^&3o»«i:i^a5 6mmmm<D¥. 

glZmlry v h Itfaft Vtc 0 1 x 1 0 5 8 n 1 «r> J^T<£& 

^©#i^i§§:|£#l*3{cM Lfc : A/ P = + 0 . 5mm;L=yix^^ 
A»fe+.3 . Omnu It;V = -4. 5 mm„ KfelUi :MSC#, 5 EE 
;N-MSC# ( e^jG-MSCH, lOE^feofe, 

(HtlOIfl G-MSCI) <2&-gM{fc 

H, DAT, GFAP, St/O 4 tMt§^# i H(U V^fa^ 
-M!t 0 -tUT^tbfeSrftJc, Al exaf luor 5 4 6| 
SK 2 (Molecular Probes), <£> 3 ? 

ftTOTO - 3MJt^^{wJ: !9^ttlLfc 0 

khMSCfjl©!^, 5 EE©|&4&fc#ftU #0, FK506 

(lmg/kg, Fujisawa, Osaka, Japan) © & T &J* i 9 IH 
Lfc„ W^MIMI, 7*^7 -f f»*EHE*rtf-M Ufc. H 
PLCfC&tfS ^WajOfcfefc, 1 mmffca^Mtf 

(A/P 2 . 5mm 1. 5 mm ; £fr 4 $J#) , * 

*jifci3VNT^^, ^LT&li£, 10%FBS^tT;V77-M 
EM^X-m* izmm Lfc 0 2 4 S|Flt, ^tl HI J&L, 

tLTHP L C &T , SRL Communication and Health, Tokyo, J 
apanfUj: ^Ilfe. ttfcHK ©£T # , ^fP^ ^ * ^ & W * 

Sr, ¥*&± S EMi Lt^t. Bonferr 
on i Scfc £3*tJfc$fc£fflVNfc A V O V A£&tf LTJfc&Lfc 0 0 
. 0 5<© P |lt GMMkmftbti. ZLX< 0. 0 lli^BH 
vn 0 
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mmm 6 : m s c (omfc 

7 y hMSCa hMS C £#!*iMc<&ffl Lfc 0 7 y V (Wis 
t a rtt) MSC^ £fc!B«4 $ tift X b Kl^ffi U -tLTig^L 
(4) o k hMS CSrttJfcfc Kt-)i s MI5^XttiiI (B i 
o W h i t t a k e r ) ^ It A L- fc. 0 

anns*®-*'-*-^ »3tefl&tt<b«e«a^#f (facs) zm^x 

7-; hMSCit hMSCfc$5V\T M Lfc c MSCft, CD29 
(^-n-^r^!J^) , CD90 (Thy-1) , RTfiCD 
54 (ICAM-1) CD34 (it jfiUMlfc t - * 

- ) , CDllb/c ? v 7 t-Wt-Z-) % & von 
W i 1 1 e b r a n d Factor ( t h ft J&'mM V> - % - 
; Sr»mb*^ofc (014a) 0 itWift<£# 

^fc-a-t-s (3, i i) c mm<Di&%%ftmMi&ik¥&)m&^ a 

(0 1 4 b - f ) . 5yhMSCibhMS C©Sf)i^O 
JJiOE^fiJL ffcif-Jf^ Rtffl-T&fifc^MfcttPittenger et al. (1999) 

fcmmztbtcjfm (3) «o-c«£ftfc„ ^^&©«b 

Notch 5/^-7- y y^ffittlJN o t c h * *s*9 ft©*llfl&rt K 
W > U * LT-t©*BJ60- FV^y©^^ttNo t c h<D 

*j«ttl!:»ttft»tt«r*tiJL5 5<0t, N I CDSrMS Crtli h 7 
y^7i^ Hfc (16) o N I CDU, -7^7>No t c h©Ufi 

ll&rt >f V<D±fc* 3- Ki" 5 @B?iJ 5 (17) o ifttt, 

Dr. Kawaichi, Nara Institute of Science and Technology \Z X 
Vmi&tSfttCo ^£>$rJt£, pCI-neo, CMV/p^-^- 
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No t c hOiWM K^>f yiftfirt K^>f 
, ^felMSC «^fi©rtHtSN o t c h$r|SiUT^)t 0 U*» U 
ft , NICD#h?^7in^jkMSCtt, NICD/c 

0 15a) „ 

V )V$ * - h • f>7y^*-^-GLASTi3-*^*/!)t 
^hftFnyt-^ (3PGDH) tt, #Ei&#fflJ& (NSC 
) , S.t>*^M^^ y T(radial glia) *te#fcLTVN 

sds, i9)„ r*Ltt, nmmfcm&i-z tnt- z> 

ti, ^itK^owcsa-pyoatiftsriiP-eti (20 
) o v xmrno-MVimfo * ^a-*^* y v (Bra 

-U) IttNS C«3 P GDHI^UIili?F^«ItjfeSitt-efco 
(19) „ NICD®h7y^7i^>>3y|, 7^ FMSCfi 
_hia#*©W#, tt/ia^f V (nes t in) , NS C&tf# 
(neural progenitor cells (NPC)) <D & h tl 1t <r — # - 
(2,1) , <Dm^.RT$&m*T y 7 V*?*. h Lfc. #&1MS 
C(iGLASTSl)!3P GDH©35a*»£ A/£jj*£fc3&»ofcas, 
5 (C-gl^ft^O^te^^^f-^^^UTIlttT-feofc ( 0 . 
74±0. 1%) „ L 36> U ft *s 5> , Z:tib\£, NCIDF7yx7 
x * 3 GLAST, 3 PGDH, & tf^ * V ( 4 . 9 2 

± 1 . 0%, p<0. 01) ^Ty/'-V^iW-Hfe (015 
b~g) o /I'S'?*? — — •Tyfc'ftt, 5' -7 

7 y*y?/£& K- 3 4 7 2-- 1) , RO*5 ' - 

77>+y^/M 1 9 6 5 (- 1 7 9 2 — 1 ) 3 PGDHStt# 
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£ ft T V* 5 (19) , 7'^MSC|:$5^TNI CDf7y^7i 

* > a y'&, ^it^±#Lfci t ZTtvtc ( P < o . on' (0i 

5 h) (7"n^e — ^ — Dr. S. Furuya, Brain Science Institu 
te, RIKENKl X V $ tltc) 0 

^ttiWc&V^te, NSC k&m& (neural c r e s 

t) ftmftfcvmgzmtx y v T<DMti<DM*m< 

(13, 14, 16) 0 bte, ^hNSCrt'NONIC 

D^Ari 5 , GFAP &§t£Mtf ififl&££j$1-5 r. SrJIWLfc*s, 
NI CD h ^ V* 7 ^ ^ hMSCfcSSV^TttGFAP E§t£ftllfctt& 

Notch 1 ©#Att, 
JK^y T t#££ft-CV^5 (15) , MS Ctt, 

N I CD©3*AfK NSCR0!NPCtiIt5v-*-^|§iL 
tc<DX^ NI CDh7>'^7x^^3yH: 1 MS C 
NS CXtf/XttNP CfcSiH©«^'a!K:£*.5 r. t 
<bft5„ 

NICDF7yX7xnMS CJC^Jl^MMM 
*%W%tb\Z, V>3&»fc3&##, NI CD F7VX7i^ FMS 

-<fc 0 r©^ft(!l, tt«»J«fcf^ffi1-« $ S^TfcftB^ (2 2) ( 
-^-Phn^^-y, SMIS*®^ b F G F , RO'CNT F) 

%\%&&<Oitl!><OMch%}&£^0iW&> F SK, bFGF,&T>*C 

7 7 hMSC^CNI CD?:h7>'X7x^ hL, 
£ 6 0 ~ 7 0 %^^*T*flSrHLs 3oO^|Bf (F S K + b F G 
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F + CNTF) ^#At5Hi|cJ:5, 5 0ft, = 
a-py©v-*-iLT^^5) MAP-2ab - 9 6 . 
5+0. 6 %tfhft b £ tltt (016, 0 1 7 a ~ d ) . #38 §U # 
fctt, bFGF^Itt'73. 2 ±5. 1 %©MAP - 2 a 

FSKiCNTFi^bl^ft^fe^, Ztl^tl, 8 7. 
5±3. I%i8 3. 6 + 3. 4 %©±lBI§'l4^£i§/&Lfc 0 {& L 
, £ ©^MIcT'te^ (p>0. 05) (116) , FSKiC 
NTFttllflt 29. 2±5. 4i4. 3 + 1. 9%£itj$L 
( p < 0 . 0 1), tLTSf^fetS ill. 4 %± 2 . 4 %£ 
>g/£L7c (016) o 
mmm^-fc X 5MAP - 2 a b *«©!§#&, Jfe £ # H 

siBfiAtcTOTo- 3&m&K£ v mmm^b ^ 

Hi^lA©^« XIJNI CDfc^SftVNp C I - n e o*fM 
k £ ft o fc (016) o ft $ £ , NICDh?y^7*^/a 

ms c&MMMvjmmi 

±13©? y FMSCStft hMS C ft fcttSaHlfi I* , 

£*©*§«&# HI it (varicosities) £ ^ o $4 3t £1 £g 
(neur i t e — 1 ike processes) ^r^tf—a."- 

1 ©*n# a - * V-^-*-Sr^3^L7!i (0 1 7 a ~ g 

) „ ^It'ttfcS^, n e s t i n RttftHfii & b ftfc ( 2 . 0 
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3±0. 7%) (x-*£^£-f) . mVHstiltto&IH&tt* MJ 

o &£H*fcAft>&5 HfcfcffofcB r d-U&«3i£*tt, MAP 
-2a bKttJBBJiaoaittffcSrttiAy^v^Jfc^ofc (Ell 7 h) . 

o 

MAP-2ablt ^jfilMSCRljSV^tWe s t e rn^ny 

0 17 1 ( 1 ) ) . 

il JESSE* y ? A«*©*8*«j±#tt, !HjBil)m0/ft&&#fe 
#fcfcW#LTV>S (2 3) , ? y?$k*m 

SMS C (0 1 7 m~ q) KlfcttSMift J; 0t>*l6&R:j*a»ofc. # 

5 tttSiWliaMTfi OffiJ&^ofe (Ztl^tl, -3 0~-4 0mV 
i-5 0~-6 OiV) 0 MS CfC*5V>T»J»$tlfc#«4a^WW 

-^-HtGFAP^, tlt^MryKpf'f h <2 - # - 
Ht^f7^ htV^p'/F (Ga 1C) tO 4 ^flLT, 

7 y hXttt hMS C0*M**A^f±fca$;h/*a»ofc (0 

17 i-k) , Z tltts V**9V - 7* yftixX 

tilt mi 7 1 (2) ) . ttfeR#0#*te*r*IUB-*-5fc«>fc, * 
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%W%blZ, Neuro D i G F A P p ^-^-gtt^tHI 
Lfc„ ^17^ hMSGHHS^Ttt, Ne u r o D^GFAP 
tt, Zth^tl, 6 7. 2 + 15. 3 t 5 . 16 + 1. 3 6t*feofc 
0 U*»L*«s P,, ^iH^^At, Neuro D^ttli, 132 
. 7+20. 9K:^r*fc±#U, GFAPIt 0. 63+0 

. 2 2 nfiTtfe (mis) . ±iB^mtt, %m 
&fi/Ajrm0>ft&tom¥tfyiii3£*mKv*. (mi 9 a) . gdn 

£ tfs*n e>*iTv>5 (3 6) , #3§PJ!# te, gdnfos^, 

ttSMS C ^|»LTf o j/y • t Kb **S , 7--£ (TH) 

f©^lAtC3. 9 + 0. 6%J&»£>, GDNFOfi4««D41. 
0 + 14. 1 % * Tf , ±# L (01 9 a~c) . GDNFttNu 
r r - l^i^tiiLft. Nur r-lli, * JIB HIT 8B # K~ 
*s vftSbte-a- * y^©#fcfc:fc^Tftffl*ift CSfc^H^T- 
fcS (37) (119d) o ^xX^^pyf^^ia!), 
_Ll3©$f*£r£ &te*BUfc (0 1 9 e ) . 

tl^&HS^Sfcfcfc:, y y YUM h t h tote© y 

y^^-T^/U - 7^ MML/c rtfliJMJfcrt'-O 6 - OH DA© 
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